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Tha  imagat  appaaring  hara  ara  tha  bast  quality 
postibia  contidaring  tha  condition  and  iagibiiity 
of  tha  original  copy  and  in  Itaaping  with  tha 
filming  contract  apacif Icationa. 


La«  imagat  tuivantat  ont  ixt  raproduites  avac  la 
plot  grand  toin,  compta  tanu  da  la  condition  at 
da  la  nattata  da  l'axamplaira  fiimt,  at  an 
conformity  avac  lot  conditiont  du  contrat  da 
fiimaga. 


Original  coplat  in  printad  papar  eovara  ara  fllmad 
baginning  with  tha  front  covar  and  anding  on 
tha  latt  paga  with  a  printad  or  illuttratad  impraa- 
tion.  or  tha  back  covar  whan  appropriata.  All 
othar  original  capiat  ara  filmad  baginning  on  tha 
firtt  paga  with  a  printad  or  illuttratad  Impraa- 
aion.  and  anding  on  tha  laat  paga  with  a  printad 
or  illuttratad  impraation. 


Tha  latt  racordad  frama  on  aach  microfieha 
than  contain  tha  tymbol  -^  Imaaning  "CON- 
TINUED"), or  tha  tymbol  V  Imaaning  "END"), 
whiehavar  appliat. 

Mapt,  plataa,  chartt.  ate.  may  ba  filmad  at 
diffarant  raduction  ratiot.  Thota  too  larga  to  ba 
antiraly  includad  in  ana  axpotura  ara  filmad 
baginning  in  tha  uppar  laft  hand  eornar,  laft  to 
right  and  top  to  bottom,  at  many  framat  at 
raquirad.  Tha  following  diagrama  illuttrata  tha 
mathod: 


Lat  axamplairat  originaux  dont  la  couvartura  an 
papiar  aat  imprimta  tont  filmit  an  commandant 
par  la  pramiar  plat  at  an  tarminant  toit  par  la 
darnitra  paga  qui  comporta  una  amprainte 
d'imprattion  ou  d'illuttration,  toit  par  la  lecond 
plat,  talon  la  cat.  Tout  lat  autrat  axemplairat 
originaux  tont  filmtt  en  commanpant  par  la 
pramlAra  paga  qui  comporta  una  amprainta 
d'imprattion  ou  d'illuttration  at  in  tarminant  par 
la  darnitra  paga  qui  comporta  una  talla 
amprainta. 

Un  dat  aymbolat  tulvantt  apparaitra  tur  la 
darnitra  imaga  da  chaqua  microfieha.  talon  la 
cat:  la  tymbola  —»■  tignifia  "A  SUIVRE".  la 
tymbola  V  tignifia  "FIN". 

Laa  cartaa,  planchat.  tabliaux.  ate. ,  pauvent  Mre 
filmat  A  dat  taux  da  riduction  difftrants. 
Lortqua  la  documant  att  trop  grand  pour  ttra 
raproduit  an  un  taul  clicha,  il  att  filma  i  partir 
da  I'angla  tuptriaur  gaucha.  da  gaucha  1  droite, 
at  da  haut  an  bat,  an  pranant  la  nombra 
d'imagat  nacattaira.  Lat  diagrammat  tuivants 
illuttrant  la  mtthoda. 
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Till-  fxpi-rimcnls  nporiwl  in  tlu'  followin-  paptT  Mrc  a 
conliiiuatii  ui,l  a  natural  suppli  'i-nt  to  tliose  i)f  MUs  HaktT 
and  MissL,  .in  i)ul)lisli«l  in  Viilu.nis  I  ami  II.  Tlie  furiik-r.  Dr. 
Baker,  ha.i  furnished  most  valualilc  results  with  ri'i;anl  to  tlie 
colour  harnionyin  binary  fomliinations  of  mloursof  full  satura- 
tion; and  Miss  Cliown's  investis-alion  has  j;ivin  com  lusive  re- 
sults with  rcKanl  to  the  combinations  of  colourless  iii;iit  with 
the  colours  (full  saturation,  sliades  and  tints).  Tiler*  remains 
then  to  invcsti;;ate  the  Iiarnione  between  the  colour-,  on  the 
one  si.le,  and  the  tints  and  shades  on  the  other,  and  that  be- 
twei-n  the  tints  and  shades  amonj;  tlu-mselves  (T..  witliT, , 
S,  with  Sj,  S,  with  T,,  and  T,.  with  S..  i.  The  first  half  of 
this  task,  i.e.,  the  hartnony  between  the  colours  and  tlie  tints 
and  shades,  is  nur  present  subject. 

The  experiments  under  <liscussion  here  were  eonduc'ed 
in  the  I'sychological  Laboratory  of  the  I'niversite  of  Toronto. 
The  room  was  li,!;hted  uniformly  by  --kylijjht.  ami  the  judR- 
ments  ./ere  made  in  the  afternoons  at  about  the  same  time, 
in  order  to  secure  equal  li^ht  intensity,  so  that  as  far  as  possible 
the  phenomenon  of  I'urkinje  mi.ijht  not  affect  the  results. 
Other  onditions  of  distance  from,  anil  ani;le  with  the  table, 
etc.,  were  kept  as  uniform  as  possible.  Ipon  a  table  with 
a  slopin.-  top  covered  with  black  velvei  the  24  eoml)inations 
were  arranged  in  two  rows,  1  to  12  and  24  to  i,?,  no.  24  being 
under  no.  r.  IJach  combination  consisted  of  two  coloured 
cards,  ,S,;  x  33.5  mm.,  one  colour  lor  its  shade  or  tint  as  the 
case  mi.ijht  be)  beini;  the  same  (constant)  in  all  of  the  24  pairs 
displayed  at  one  time,  the  other  colour  for  shade  or  tint), 
called  the  variable,  bein,!,'  that  corrcs])on'Iin  to  th.e  number 
placed  above  it.  These  variables  alwavs  formed  a  colour-circle 
in  uninterrupted  spectral  order;  the  combinations  were  100 
mm.  apart.  Thus  it  is  seen  ;''at  accordinK  to  this  laeihod  a 
constant  would  be  combined  witii  each  of  the  24  variables 
at  each  trial,  and  in  a  series  of  24  each  of  the  24  constants 
would  be  combined  with  each  of  the  24  variables. 


'.» 


liAKIIKK 


ti)i.(jiKs  WITH  Tints  and  Siiauks 


1  iKTc.wi.-c  un  ohservirs,  varyiiiK  in  n^c  and  of  .-itluT  sex 
Ihcy  vv.TL-  askwl  not  to  consult  one  anotlur  r.Kardini;  thc-ir 
results,  an.l  also  to  make-  tluir  ju,li;in™ts  from  the  i„,„,c,liate 
l.ni.rcss,o„  of  t|„.  lomhinations  as  free  as  possible  from  dis- 
tracuus;  associati(,ns  of  other  shapes,  siz<s  ar.d  uses  that 
una.i.Mnalio:,  niiKlit  present.  ICach  observer  completed  the 
Whole  fo-..r  series  an<l  rec<,rde<l  the  numh^Ts  of  the  coml.initions 
found  ai;reeal)le.  In  a  second  and  third  coluTnn  were  recorded 
thos,-  found  most  agreeable  and  unpleasant  resptctivily. 

In  all  experiments  the  constant  was  placed  at  the  left  of 
the  variable,  and  as  each  constant  appeared  also  as  a  variable 
at  the  riuht  of  Its  corresponding  constant  i  previcmslv  a  variable) 
each  combinalion  appears  in  both  wavs.  Henccas  we  com- 
bine our  results  the  space-error  is  eliminated.  To  eliminate 
the  lime  error  the  r.rder  in  which  the  constants  were  chosen 
was  not  that  of  the  spectrum  or  aiiv  other,  but  tliev  were 
selected  at  irreijular  intervals,  so  that  the  choices  woul.l  not 
result  from  a  similarity  of  the  series  with  the  one  prccedinK. 
Colm  used  lo  colours  in  his  experiments,  giving  '?  ^"^  .  45 
combinations.  Miss  Baker  and  also  Miss  MacDougall  used 
=4  colours,  giving  '->  ^  ^-^  =276  diHerent  pairs.     Mi...  Chown 


used  24  colours  with 


.s  greys  and  black  and  white,  giving 


24  ^  ,  -ifiS  coml)inations.  In  the  present  experiments  the 
multiplier  i.;  not  diminishe.l  by  i,  as  in  Miss  Bakers,  on  account 
of  the  colour  with  itself  giving  no  binarv  combination  Tlie 
colour  with  Its  own  shade  or  tint  gives  a  true  combination- 
hence  we  have  24  x  24  =,576  in  each  of  four  scries  or  2,04 
dUTerent  combinations  in  all.  .\s  the  number  of  observers  is 
10,  and  as  each  comliination  appears  twice,  therefore  the 
number  of  judged  combinations  is  2  104  X  lox  24  =46080. 

Tables  I  to  IV  give  a  condensed  statement  of  the  results 
In  the  horizontal  line  of  figures  at  the  top  of  the  table  and  in 
the  vertical  line  at  the  left,  are  the  ordinals  of  the  tints  or 
shade:  and  of  the  colours  in  full  saturation,  respectivciv  All 
the  other  numbers  are  cardinals,  and  each  indicates  how 
1 1 68] 
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•ii.niRs  uirii  Tints  .\m,  Siimu:, 


t  "■    IKirtunhir    c.,l„„rs    and    tints   („r  s1m.1,.si 

till-  mrri-pondiiii;  „r,|in:,Is  at   the  lia   :„  ,1  at 

I.II..  dioscn.     Thi-  columns  at  (Ir.  l,oito,n  an.l 

->'ii'  of  the  lal.U-s  Kivc  ti.e  totals    ••  -  ,1,..  ,1,,,^ 


many  thins 
inilicatiil  In 
till-  to(),  hav, 
at  thu  ri};lit 
'»r  sl,a,U.s,  an,l  for  llu-  colours  rcsiH.^'t'ivJh" 

Tal,  m  '  "."''  "  7'"'  '"  '■"'"''"•""'-"•*  "f  ™l""rs  unci  lints, 
1.  , .  .  I.  and  ,^■  refer  to  com hinat ions  of  colours  a.^l  shades 
lal.cs  ,  an,  ,„  report  the  ■pleasan,"  an  •  Tables  n  and  .v 
tl.c  n,os,  pleasan,  ■  conthinations.  "Inp,,  ,sanf  jud„  men  s 
are  not  reported  here  although  thev  are  on  record 

S.nce  the  taWes  are  not  easily  surve^•ed  il  will  he  eo,r  en- 
™.  to  en,p,oy  curves  for  the  farther  discussion  of  ,„e  results. 

lade    an    7r   ","'"''   '"'       '"'"   ''™»"    '"^   «'^''   ™'<'"^ 

for  th.  ii  ■'  ; ";  T"" '" """'  p"''"^''"'  ''>■  ^"-  "••'i<^-' 

de^ls  whh  h'"'  ""'l"  '^"  """P'^^-  '■'«•  '■  f-  '--«. 
while  Z  „  ,'^"""""^"""''  "f  ™lo"r  .,,  with  the  tints, 
wh.li  r.R.  II  icfers  to  the  comhinaiicis  of  „.  , -,  with  all 
the  colours.     It  may  be  mentioned  that  for  ■      er  .olours  the 

fid  rr  f""',"  "■"■  '""■'■  '"'  "■'■  "''""^  '"  f""  ^-'""i"" 
and  that  one  for  the  tint  differs  son,etin,es  more  widelv  than  in 

he  present  e.-caniple.  In  a  shnilur  way  Figs.  Ill  and  IV  give 
the  curves  for  the  combinations  between  colour  ,s  and  th. 
shades,  and  shade  ,,,  anel  the  colours.  The  upper  curve  always 
refers  to  the  -pleasant," and  the  lower  to  the  -most  pleasant" 
combmatwns.  In  order  to  see  what  rc'.le  complenientarism 
plays  in  these  combinations  we  have  marked  in  these  curves 
(as  also  m  the  later  ones)  the  place  of  the  complementary 
colours  by  a  cross  (  +  ). 

In  Figure  I,  and  in  the  corresponding  diagrams  for  the 
other  colours,  not  published  here,  the  ordinates  of  the  curves 
are  an  indication  of  the  frequencv  with  which  the  fully 
saturated  colour  has  been  chosen  in  combination  with  the 
tints.  In  these  diagrams  we  see,  just  as  in  Miss  Baker's  the 
unmistakable  peaks  in  thecurees  for  red,  indicating  a  prefer- 
ence for  a  certain  region  of  the  colour  circle,  turn,  in  the  orange 
and  yellow,  mto  a  more  indifferent  plateau-like  series  of  smaller 
[169] 
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■-  O  "  "-,  r.  t-  r  o  -O  «  "--.O  t-.«  I-.  M  H  «  If  30  i^o  u-.r^ 
t  "  -  O  f.  i^.  O  ?  -C  3-  O  1^  i~  ir.  wi  rt  f,  ".o  -  I-)  *  O  - 
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■^'■O  -r  f  to  Vi  -"■.",  "-.■O  r^  ".O  O  C-  I-  T  t-.  !•-  f,  -'.  U-, 
>*■.  "^  1^  t>0  i^X  y  ^.  '^■O  t  w.  -  C-  -  3C  O  '<-.  f^  i^.C  to 
Oft  'AX    r-X    -  SO   lA  ui  '-■as   r^  ^   o   ";o  C  O  O    t  -J-  "•. 

aso  "ISO  >ooo-Ot^tr-M-t-^  -;«  r-x  i^-o  i^  (^  i- 

O   OT^tiAivO    -   (?a;   '~0    -   -'.o    fi^"-.  ft  ":«  .c    t 

oaxo  t".  tecxx  I--  -<  «x  too  ti-"-.  s-«  o 

*  t^:c  i-~  t  "■.  If,  o>  (^  o  -  O  "  O  t  1''.  "•.  r-y,  ti  ir,  i/-.^  u-, 
O  «  OO   <-  lA  "■,  i-»  un/-,  o   to   ".O   I*-.  1^  I-.  1-  ir.  r-;c   „  ,,ac 

O  !>.  m  I/-,  t  o  X  i-ac  u^  CT  o  js  r,o  oox  ti^xo  o  a' 

Cv  !■»  t  l-M  ^-i  05C  1-0.0X00  l-T.X  "-.  t  ffO  »  w 
00   r«0    "-.CO    3\  »  lO  "-,  (^  r»  t-  r,  i-o   r^.^  ^  ^    t-  t-  ^  o 

i-i^,0  O  O  CTX  M  t  i-so  CTO  f^  I'.iA  ir.  wj  i*  r.  i-x  t-  t 
O  O  «A  <-  t  i-O  ao  O  X  X  X  O  f^X  «)  i«  t  -n  "-.  •-  p,o  "1 
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maxima  distributed  over  the  whole  f.eld.    The  „>axi„mm  never 
»  ncdes  w.;h  the  complementary  colour.     The  latter  is  some- 
.. nes  eve.,  very  near  the  minimum.     But  in  a  fe»-  case,  also 
u  IS  at  a  mmor  ma.vimum. 

of  iLru  r""'  ":'■  """'''^  '""  "°'  ^mparabk-  with  those 

with       u     7-^'  ""  ""'""^  ™"'''  ""•"  '>^  ^"'"bined 

w.  ,  sdf,  whilst  m  our  experiments  the  colour  combined  with 
a  shade  or  a  ,mt  of  „self  miRht  n.ake  a  very  Rood  con.bination. 
bo  we  see,  for  .rstance,  that  the  purples  and  r.ddish-purples, 
winch,  as  everyho,Iy  knows,  are  so  difficult  to  ■natch,  have 
the.r  n,a..mnm.  with  themselves  or  their  nearest  neighbours, 
and  a  second  maximum  with  yellow  or  Rreenish-vellow.  Of 
course,  M.ss  Baker's  cur\es  could  show  no  such  thing,  as  the 
colours  c„n*med  with  tl^eniselves  would  make  no  binary 
comljmation  at  all.  "iim.y 

In  the  curves  of  which  Fisure  II  is  a  sample  the  frcquencv 
of  the  se  ect.on  of  a  tint  withthe  colours  is  shown.  Of  course 
It  must  by  no  means  be  expected  that  the  curves  dosclv  cor' 
respond  to  those  of  the  fcreRoin,  series-thou^l,  thev  ,nay 
ho,v  snndar  features,  in  .so  far  as  the  colour  ,na!i>y  is  con' 
cerned.  Thus,  for  mstanee,  we  make  the  same  observation 
as  regards  the  non-coincidence  of  maximum  ami  comple- 
mentary, and  we  obser^.e  again  the  above  mentioned  relations 
of  tlie  purple  with  itself  and  yellow 


TlNI 


llAKMl>.\[Zh 
lilvST   WITH 


Harmo.vizk 

WITH 


OTanL.c .:;...: :    Sir-""'"-  j;'°'"-p'"-pi' 


OT  HAKMO.NlZE 
WITH 


Oranj,'c 

Vellow  anil 
Yello»  -(.recii . 

'jret'n 

Blue 

Violyt 

Purple 


■  Tht'mselves. 


.  .  Blue  and  Vi- 
.  .  Blue. 


Green 


Tl.eiUKeKes. .  .  Vellow-green Blue. 

-^"^ , Themselves Orantie    Rlu. 

Therase  ves .  . .  Their  neighbours. ,  Green    Re  1 

Ihemsclves...  Vellow Ke.l    HI,,. 

Themselves.    .  Yellow : :  :  :  ;  k|;J  vJ",,., 


The  third  series  of  curves  of  which  Figure  III  is  a  specimen 
shows  the  harmonic  qualities  of  colours  in  relation  to  the  shades 
Complementarism  does  not  seem  to  be  favoured  except  in 
the  green  and  the  blue,  and  partially  so  in  th.  purple  Here 
there  are  sometimes  several  maxima,  which  for  the  red  colour 
[■78] 
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are  always  in  the  yellow  or  yellow-green.  The  oranf^c  and 
yellow  colours  have  their  maxima  decidedly  with  their 
own  shades  or  with  those  of  near  neighbours — a  circum- 
stance wliich  might  well  be  expected  from  the  frequency 
with  which,  for  ornamental  purposes  in  rooms,  architecture, 
etc.,  we  use  th'*  combinations  of  different  shades  of  yellow  or 
orange  (brown).  As  soon  as  we  come  toward  the  green, 
however,  the  maximum  jumps  to  the  purple,  and  for  the  col- 
ours 12  and  13  we  have  the  rare  case  where  the  maximum 
closely  coincides  with  the  complementary.  Thus,  wliile  com- 
plementary green  and  purple  do  not  form  the  most  agreeable 
combination  when  in  full  saturation,'  they  do  so  when  the  pur- 
ple is  a  ,hade.  Similarly  wc  find  a  maxinmm  for  the  purple 
colours  (22,  23,  24)  in  the  green  (11,  12,  13),  thougli  in  this 
case  the  yellow  has  still  a  little  greater  preference.  Wliile 
we  observed  that  the  purple  colours  harmonize  very  v.ell 
with  tlieir  own  tints,  we  cannot  say  the  same  with  /vganl  to 
their  relation  tn  their  own  shades;  on  the  contrary,  tlieir  own 
shades  are  decidedly  in  the  minimum. 

Figure  IV  is  an  example  of  the  fourth  set  of  curves  which 
indicate  the  frequency  with  which  the  shadeii  were  chosen 
in  combination  with  the  colours.  Here  we  make  the  same 
observations  with  regard  to  the  green.  It  seems  to  har- 
monize best  with  the  purple,  though  in  no  case  is  the  corn- 
fall 


pleinentary   directly 

in 

the 

maximum.     The    maxima 

as  follows  :— 

Red 

with 

Yellow 

Orange  (Or.-Yellow) 

Orange-Yellow. 

Yellow 

Purpie  and  Oran.ge. 

Yellow-grocn 

Orange-yellow. 

Bluish-green 

Purple. 

Green 

Orange-yellow  and  Purple. 

Blue 

Yellow  and  Green,  and  the 
minim.um  with  itself. 

Violet 

Violet-purple  and  Yellow. 

Purple 

Yellow  and  Green. 

l.T... 

r- 

C  ' 


1  See  Miss  Baker's  Cur\'es. 
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Wlia>  I1.1S  liccn  stated  witli  reference  to  the  96  curves  of 
winch  we  could  only  give  four  examples  will  appear  equally 
clear  in  the  followins  plates,  containing  Figures  V  to  XX. 

These  curves  correspond  to  some  extent  to  the  combin- 
ation   curves   XXV  to  XXXVI  in  Miss  Bakers  first  article. 
In  these  cur\cs  three  qualities  are  always  combined,  thus 
Red  stands  for  one,  two  and  three.  Orange  for  four,  five  and 
SIX,  Yellow  for  seven,  eight  and  nine,  Yellow-grecn  for  ten 
eleven   and    twelve,    Bluogrecn   for   thirteen,    fourteen   and 
fifteen,  lilue  for  sixteen,  seventeen  and  eighteen,  Violet  for 
nineteen,    twenty   and    twenty-one,    Purple   for   twenty-two 
twenty-three  and  twenty-four     The  numbers  for  the  ordin- 
ates  of  these  curves  will  be  found  in  Tables  v,  vi,  vii  and  viii. 
Each  figure  contains  four  curves,  the  upper  referring  to 
"pleasant"  and  the  lower   to  "most  pleasant"  combinations. 
In  Figure  V  tlu'  plain  curves  refer  to  the  combinations  of  the 
tints  with  tiK  fully  saturated  red  (i,  2,  3);  the  dotted  curi-es 
on  the  other  hand  represent  the  combinations  of  the  fully 
saturatet'  colours  with  the  tint  of  red  (1,  2,  3).     The  other 
figures  are  arranged  similarly. 

Figures  XXI  and  XXII  give  the  grand  total  or  summation 
cunes.  In  the  former  the  results  of  the  combinations  of 
colours  and  tints  are  represenf;d,  whilst  the  latter  refeis  to 
colou..  and  shades.  Analogous  to  the  foregoing  figures  the 
plain  curve  show  the  degree  of  harmonizing  power  of  the 
colours  in  full  saturation,  whilst  the  dolled  curves  indicate 
the  harmonizing  capability  of  the  shades  and  tints.  In  these 
curves  the  striking  difference  in  the  behaviour  of  shades  and 
tints  manifests  itself  at  once.  For  combinations  of  tints  and 
colours  there  is  a  broad  maximum  in  the  middle  of  the  spec- 
trum, in  the  yellow,  yellow-green  and  blue-green.  From 
there  the  harmonizing  power  of  the  tints  slopes  more  or  less 
abruptly  down  toward  the  spectral  ends,  whilst  for  the  colours 
in  comliination  with  tints  there  are  secondarv  maxima  in 
violet  and  red,  thus  leaving  the  orange  and  the  blue  in  a  de- 
cided, and  the  purple  in  a  less  pronounced  minimum.     The 
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eunc  for  the  ■most  pleasant"  combinations  forms  in  each 
case  ahnost  a  copy  of  that  for  tlic  pleasant  on  a  smaller  scale. 
Tlie  pleasant  curves  for  the  •shacks  and  colours"  show 
a  most  ikcided  maximum  in  the  oranRe-vellow  and  5tcondar\- 
maxima  in  the  Rreen  and  purple.  The  deepest  drop  appears 
in  the  blue  and  violet.  This  minimum  and  the  s.-condar)- 
maxima  arc  more  pronounced  for  the  colours  than  for  t>'c 
shades.  The  "most  pleasant"  curve  corresponds  well  with 
the  "pleasant"  in  case  of  the  shades,  whilst  for  the  colours 
there  are  thr.i  [Minted  maxima  in  the  nranRc-yelloH-  the 
y-Mow-Kreen  ..  1  the  blue-green,  the  latter  l>eing  the  liig'hest, 
with  decided    .rops  between  them. 

The  summation  curves  as  well  as  the  (jrand  totals  of  Tables 
1  to  iv  show  that  in  combination  with  fully  saturated  colours 
shades  have  a  considerable  atlvantage  over  tints.  The  pleasant 
combinations  of  shades  and  colours  exceiu  those  of  tints  and 
colours  by  373  which  is  about  10  per  cent.,  whilst  for  the 
most  pleasant  combinations  a  corresponding  excess  of  123  is 
observed,  which  amounts  to  almost  12  per  cent. 

In  Tables  ix  x,  xi,  xii  we  give  a  more  condensed  and 
consequently  a  more  perspicuous  representation  of  our  results. 
The  grouping  together  of  three  consecutive  qualities  is  applied 
here  to  both  sides,— to  the  coloir  ,  as  well  as  to  the  tints  and 
shades.  Hence  it  i-.  ([uite  easy  to  survey  the  6+  fields  of  the 
tables.  Thus,  for  instance,  in  Table  ix  the  first  horizontal 
row  of  numbers  indicates  that  the  power  of  harmonization 
of  red  with  tlic  tints  of  the  eight  qualities  is  greatest  for  vellow- 
greer,  less  great  for  yellow  and  for  blue-green,  still  less  for 
orange,  red,  blue  and  purple  and  smallest  for  violet. 

The  first  vertical  column,  on  the  other  hand,  shows  that 
the  tint  of  red  when  combined  with  the  colours  in  full  satur- 
ation harmonizes  equally  well  with  yellow-green  and  purple, 
somewhat  less  with  blue-green,  yellow  and  red,  still  less  with 
orange  and  violet  and  least  with  blue.  So  with  the  other 
columns.  From  the  whole  table  one  can  sec  that  with  regard 
to  the  combination  of  lints  and  colours  the  gravitation  of  pleas- 
antness is  to  the  middle  of  the  spectrum ;  whilst  from  Table 
[■81I 
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XI  It  can  easily  be  deduced  that  the  gravity  centre  for  pleas- 
antness for  shades  and  colours  is  do-idedly  with  the  ■warm" 
colours  forange  and  ycllowl.  The  question  in  how  far  the 
colours  agree  with  their  own  tints  and  shades  can  also  lit 
settled  by  these  tables.,  The  best  to  agree  with  their  own  tints, 
as  Table  ix  shows,  are  blue-green  and  violet,  next  comes 
yellow-green,  then  yellow,  blue,  purple,  and  the  least,  red.  .\ 
glance  at  Table  x  shows  that  the  same  result  can  1«  ascer- 
tained from  the  "most  pleasant"  judgments.       Tables  xi  and 

XII  show  that  it  is  qui'e  different  with  regard  to  shades.  The 
colours  which  agree  best  with  their  own  shades  are  orange  and 
yellow. 
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Table  XI. 

Shades  and  Colours. — "  Pleasant." 
C.jlours.  R.        Or.        Y       Y.G.     B.G.       B.         V. 


R 

5.S 

75 

83 

77 

6S 

54 

49 

41 

504 

Or 

7  = 

100 

9J 

73 

56 

48 

64 

64 

569 

Y 

82 

86 

9» 

77 

64 

6j 

61 

63 

587 

Y.G 

71 

74 

81 

67 

61 

54 

53 

77 

S40 

B.G 

6.1 

7. 

76 

62 

48 

60 

42 

62 

478 

B 

4S 

55 

65 

44 

46 

36 

21 

23 

33S 

V 

40 

5" 

47 

46 

58 

34 

45 

2S 

349 

I'    ... 

45 
478 

67 
579 

99 
■6J4 

78 
S"4 

84 
■482 

55 

57 

55 
413 

546 

463 

39a 

39"S 

Table  XII. 

Shades  and  Colocrs. — "  MciT  Pleasant." 

Colours.             R.        Or.         Y.      Y.G.     B.G.  B.         V.  I>.     Shades 

■I  '  II 

R iS         27         20    '                2.1  9  I     12  I  14  147 

Or 26   I   2q     24     20      15  13  I    I  !  II  139 

Y 23   I   20     31      16     16  24  I   17  I  22  169 

Y.G ■  35  I  17    3'          i"          15  ■  'S     17  I  35  196 

B.G 30  I  25    20    28    23  16    II  I  20  163 

B 6  '  II     3$          14    14  10  I   3  I  4  97 

V 5  I  ■'     "     8     14  .  II  I  ■»  I  7  8s 

P 10  !  23     37    23    31   ,  13  ,  17  I  2i 
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COLOUR  AESTHETICS 

(SECOND    ARTICI.K) 

COMBINATIONS  OF  COLOURS,  TINTS  AND  SHADES 


F.  LOUIS  BARBER,  M.A. 


BINARY  COMUIN-ATIO.VS  OK  TI.VTS  AND  SHADES 

AMONG  THEMSELVES  AND  WITH 

ONE   ANOTHER. 


In  the  first  article  we  have  treated  the  combinations  of  colours 
m  (ui:  saturation  with  tints  and  shades.  We  have  now  to 
exannnc  the  aesthetic  characteristics  embraced  in  the  combina- 
tions of  shades  with  shades,  lints  with  tints,  shades  with  tints 
and  tints  with  shades.  The  room,  the  means  of  experiment  and 
method  employed  were  the  same  as  used  in  the  examination  of 
colours  w  111,  tints  and  shades.  The  same  may  be  said  with  regard 
to  the  time  ot  ,lay,  instructions  to  the  observers  and  all  other 
conditions;     but    the    numi;  r    of    observers    was   twenty-three 

'k!"  ,  T'  '""'  ""''  ^  '"■■«"  ™"''^"  "<  judgments  was 
obtained.  There  are  four  distinct  sets  of  experiments.  In  the 
hrst  two  sets,  concerning  tlie  combination  of  the  shades  with 
theniselves,  and  the  tints  with  themselves,  the  number  of  binary 
combinations  judged  was  24  x  .'.,  x  2.,  x  2.  or  a  total  of  25  ,q/. 
The  other  two  series  refer  to  the  combinations  of  the  tints  with 
shades  and  the  shades  with  tints.  In  these  two  latter  sets  of 
experiments  the  nunibei-  of  judgments  was  24  x  24  x   '3  x  2 

"  ttf^''  f!"'  ""'"  ""^'■'^  ''  ^  K'-='"d  total  for  the  four  series  of 
5 1, COM  combinations  judged. 

.\s  in  the  preceding  paper  on  combinations  of  tints  and 
shades  with  clours,  the  results  are  here  represented  by  tables 
and,  in  order  that  their  significance  may  be  more  easily  seen  by 
curves  also.  Tables  xiii  and  xiv  give  the  numbers  of  "  plea- 
sant and  •  most  pleasant  "  respectively  for  each  shade  with 
all  the  other  shades,  xv  and  xvi  the  .^elections  of  combina- 
tions of  tints  similarly,  while  xvii  and  xviii  show  the  result 
of  each  shade  combined  with  each  tint.  Tables  xiii  xv  and 
xvu  refer  to  "  plcas.ant  "  combinations,  whilst  xiv  xvi 
and  xxiu  have  to  do  with  the  "  most  pleasant."  For  the  sake 
[24;! 
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of  simplicity  we  combine  tliree  colours  in  one  curve.  Thus  Curve 
XLl  stands  for  red,  including  tokmrs  i,  ->  and  3.  Table*  xix 
to  xxvi,  i:i.irrestK>nding  to  these  curves,  thus  represent  the 
former  Tables  combined  by  threes;  e.g.  in  xix  the  cajKibility 
of  each  shade  (three  combined)  to  form  pleasant  combinations 
is  shown  in  the  eight  horizontal  columns.  What  this  means  may 
be  more  easily  seen  in  i'"igs.  XLI  to  LXIV,  where  each  curve 
is  a  diagrammatic  representation  of  the  average  of  the  three 
comhired  (jualities,  e.g.  in  red. 

As  in  the  previous  paiier,  where  a  curve  had  been  drawn  for 
each  individual  colour,  each  tint  or  shade  is  now  represented  by 
a  curve,  giving  9O  single  curves  for  the  pleasant,  and  96  for  the 
most  pleasant.  .\1I  of  these  cannot  be  reproduced  in  this  article. 
But  as  an  example  a  numl>er  of  these  curves  are  given  in  I'igs. 
XXIII  to  XXX.  In  every  case  the  upper  curve  represents  the 
"  pleas.ant/'  ami  the  lower  one  the  "  most  pleasant,"  The 
abscissa,  show  the  colour-qualities  in  spectral  order,  while  the 
ordinate-  indicate  the  frequency  with  which  the  tints  have  been 
chosen  Aith  tints,  the  shades  with  the  shades,  the  shades  with 
the  tints,  or  vice  versa.  The  cmss  (\)  indicates  the  position 
of  the  complementary.  The  .scale  of  the  abscissa  is  twice  that 
of  the  ordinate.  In  addition,  four  fiirnres  K.tve  been  drawn 
(Figs.  LXV  to  LXVIII)  indicating  for  all  the  24  colours  the 
total  frequency  of  their  selection  in  these  ex;>eriments,  which 
may  stand  as  a  measurement  of  their  ability  to  produce  agreeable 
combinations. 

It  was  said  in  the  previous  paper,  in  reference  to  combinations 
of  colours  with  the  tints  and  shades,  that  the  maximum  of  plea- 
santness for  the  colours  with  the  tints  and  that  for  the  colours  with 
the  shades  should  not  be  expected  always  to  occur  in  the  same 
part  of  the  spectrum.*  The  results  of  the  experiments  with 
shades  and  tints  indicate  that  there  is  a  difference  in  the  position 
of  the  maximum  of  pleasantness.  corresi>onding.  more  or  less, 
to  the  change  of  intensity,  through  the  series  of  tints,  colours 
and  shades,  and  the  regularity  with  which  this  change  takes 
place  supplies  a  significant  verification  of  Purkinje's  phenom- 
enon. 


•See  Unirersity  of  Toronto  Studiei,  Piych.  Series,  Vol.  U,  No.  j,  p.  14(178). 
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yellow  pol.  of  .l,r.rtr„,  ^  ""^T""'^■  ■""^"  '""■^'^''  '"* 
colour  L„e  i    ahe  e7  ,    h  "'"'  '".'""'■^'"S  i"'™-t>-  the 
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which  this  Dhennm,,,  .„      .     1,         '  *■  consistency  with 
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peak  is  shifted  toward  the  blue.  What  incidental  circumstance 
may  have  occasioned  this  slight  variation  in  a  minor  elevation 
of  the  spectrum  is  nut  known ;  but,  as  in  the  whole  field  of  the 
present  observation  this  is  the  one  exception  to  the  strict  obedi- 
ence to  Purkinje's  law,  we  feel  constrained  to  l<H)k  for  the 
reasdn  in  some  accidental  circumstance  or  association.  In  the 
yellow-green  (curves  lo,  li,  12)  the  plateaus  continue  to  show 
little  change  at  maxima;  ii  obeys  the  law  to  the  extent  of  i 
colour,  the  maximum  falling  in  the  siiade  at  2 ;  while  here  the 
second  prominence,  indicating  great  pleasantness,  lying  in  the 
yellow,  remains  unaltered.  The  curves  for  the  blue-green  and 
the  blue  are  not  iiigh.  the  three  fur  the  former  being  irregular 
and  having  depressions  at  violet  and  orange:  the  three  for  the 
latter  finding  agreeable  combinations  in  the  yellow.  In  the 
curves  for  blue,  the  secondary  elevations  which  s-taiid  in  the  red 
section  in  the  shades  stand  at  purple  in  the  tints:  while  the 
yellow  maxima  in  these  curves  would  indicate  that  the  "  yellow 
pole  "  lies  toward  the  yellow-green,  a-*  the  movement  is  in  that 
directitm.  (See  p.  18  infra,  and  cf.  Miss  Baker's  reference  to 
"  orange-yellow."*) 

As  we  pass  over  into  the  violet  section  of  the  colour  circle, 
while  in  the  tints  the  greatest  agreeableness  is  found  between  lO 
and  14,  indicating  i>erhaps  a  slight  tendency  toward  the  blue- 
green,  the  maximum  in  the  shades  falls  at  11,  10  and  g.  "'lis 
absence  of  a  decided  change  we  might  antici^Kite  from  tht  ,ct 
that  violet  is  not  of  great  combining  power,  and  also  1.  .use 
it  approaches  the  spectral  pole.  But  perhaps  a  better  int^  ■  jreta- 
tion  of  these  diagrams  would  be  to  take  the  exceptional  projec- 
tions in  the  yellow  sections  of  the  curves  for  violet  tints,  which 
have  nothing  analogous  in  the  shades,  as  a  record  of  the  peculiar 
affinity  of  violet  and  yellow  in  the  tints.  This  is  shown  by  a 
decided  depression  in  the  latter.  Such  being  the  case,  the 
remaining  portion  of  the  tint-curves,  compared  with  those  of 
the  corresponding  shades,  strikingly  corroborates  the  law.  As 
to  the  purples,  th'  epresentative  maxima  are  9,  10,  15;  14;  and 
II,  13  in  the  ...Its:  and  10,  11,  13;  it;  and  11  (Figs. 
XXVII,  XXVIII)  in  the  shades,  which  seems  to  strengthen  the 


*  UaivHiity  of  Toronto  Studies,  I'sych.  Series,  Vol.  [,  No.  4.  p.  17  1 213)- 
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unluVl  ,    "'"'"""K    ""^   tints  similarly  (Imk.  l\V1) 

to  innui  e  ,,here  M^!"^  ,  '■"'''"'"  '^'■•'t'l'ent  it  is  necessary 

sS^'^f"  %-""-- --'^S 

,  „      V     "'t,'^"'""'-'l'"''t.v  "1  relation  to  the  chanRe  of  inten 
t.n.s>  ,n  the  fomner,  hein,  of  greater  intensity  than  the  vaHaWe! 


-"-*' 
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uf  ihe  laltcr  ( tlir  >>ha<l<;s),  havt  tlieir  iorrt»iHjiuliiiy  colourHjuality 
at  any  particular  point  of  the  culour  circle  nearer  the  violet-blue 
pole.      Thus  it  is  seen  that  the  apparent  contradiction  is  mther 
a  consistency  and  contributes  one  of  the  most  intere^tin);  evi- 
dences of  the  law.     .\s  we  survey  the  series  uf  curves  indicating 
the  selections  of  pleasant  combinations  of  the  shades  with  the 
tints,  and  vice  versa,  we  observe  that  in  cu  ■    ,  i,  where  the  s!  .^de 
is  the  constant,  the  maximum  lies  one  ileyrcc  to  the  left  of  the 
maximum  for  the  constant  tint.     This  ii  also  true  with  the  curve 
representing  the  other  two  .i(l».     The  ixisition  of  the  maxima 
for  the  (1  curves  in  the  or..n(;e  and  \ellow  assumes  a  similar 
position.     As  in  the  former  experiments  we   found  that  the 
maxima  in  the  curves  for  [Mlar  yellow-green,  which  fall  in  the 
green,  show  little  inclination  to  alter  with  Ihe  change  of  intensity, 
so  her-  the  greatest  pleasantness  of  the  combinations  with  the 
shades  as  constants  coinciiles  witl-  that  where  the  tints  are  con- 
5ta-;i.     Wliik  the  general  outlines  of  the  blue-greens  are  in  har- 
■uony  with  the  ohscrv-ations  in  reference  to  the  law  under  exam- 
ination, there  are  some  irregularities  of  detail  \  hich  might  be 
accounted  for  by  the  fact  that  in  the  I'rang  system  of  colours 
there  is  a  certain  compression  of  (|ualities  between  the  poles 
through  green  and  blue  as  compared  with  tin-  greater  distance 
round  the  colour  circle  the  other  way — from  pole  to  pole  through 
the  orange.*     In  the  blue,  the  movement  with  the  change  of 
intensity  is  clearly  indicated  in  the  outlines,  even  to  details,  until 
the  maxima  are  reached,  which  serves  to  show  the  greenish- 
yellow,  instead  of  the  yellow  (cf.  p.  i6  si^j'ra).  to  be  the  warm 
pole;  and  when  the  maxima  pass  the  yellow-grccn  we  are  not  tc 
be  surprised,  since  the  blue  is  near  the  polar  colour,  to  see  action 
due  to  contrast  manifest  itself  in  such  peaks  as  the  tall  blue-green 
tint  and  yellow  shade  in  blue  i6.    This  preference,  overshadow 
ing  the  shifting  of  quality  with  change  nl  intensity,  is  also  seen 
in  the  two  blue  curves,  though  to  a  small  extent  (cf^  p.  15  supra). 
The  last  six  diagrams  in  the  series  definitely  give  the  testi- 
mony of  the  violet  and  the  purple  to  the  phenomenon  under 
examination,  and  also  corroborate  the  conclusion  that  the  poles 
lie  not  at  yellow  and  blue  but  a  little  to  the  right  of  each. 
To  sum  up  regarding  this  series  of  curves,  it  may  be  stated 

•  rrfr  Uninnily  nf  Toronto  Stndwa.  Psych.  Stries,  Vol.  I,  No.  4,  p.  6;  f243l 
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that  tht  |H.-ak,  of  Krwltst  pltasanti,«,  .hjft  ti.e.r  ,x,sitio„  on 

's  r n^M  h"  'T  ""  '""'■  "'  ""  '""^'""^  ■"■  •'"  co.nhi„a.„m 

erne     m  Z    ',"'  f'""",'  ",'■  "'  ^^'=""  '''*'^"«^  '«"«" 
lie  (K.les  ,m  the  si.le  tl,r„uKl,  li,..  ,.,|,  i,,  ,l,e  IVang  system  of 

r.b«:U'  '     "  "'"""""™""  '^  ^"  ""^  -^"'^  ">"-  "-'y 

The  series  rcconle.!  previously,  wllich  have  to  <|o  witli  the 

CO  ot,rs  ,n  relat,,,,,  to  ,he  tints  a„.l  the  sha.les.  „„o„  exa„,i„at  on 

«.ll  be  fon,„   also  to  venfy  the  .slate,„et,.  «■■,!,  reference  to  the 

retr  I  ■■'",■'■■  """,  "'"'  """"^'-^•*  Wha,  was  said  above 
repard  ng  sha.les  will,  tints  an,l  vice  versa,  uMi,  reference  to  the 
variables  chanKins  the  |K.sition  of  the  «,,.x,m„,;   ^i.^th 

.tn"ff  T""'-'  "''°  "PP"'"  '"  ""'*  '"'"'■  Si"«  <he  varia- 
maZ  ^''^'-y'. '"':"*">•  "^  ""y  ""'er  factor  may  resnl,  in  a 
shouM  hv  „r  '"  ""  ^f  «=''"""«'  "f  co,nh,nations,  which  we 
should  by  no  means  seek  to  account  for  hv  furkinje-s  phenom- 

non  we  ,„ay  not  i,.k  for  our  curves  ,„  he  s„n,lar\l,ro„Zu". 
in  so  far  as  any  change  of  ,|„ality  or  intcsitv  in  the  experiments 

^  greater  than  tha,  induce,!  by  the  sai,l  „henon,enon'.  Itt 
far  we  must  not  he  surprised  to  r,n,|  wide  difference,  in  the 
pleasantness  of  the  series.  Hence  the  remarkable  fea  ,  re "  f  aM 
hese  curves  ,s  not  that  their  points  of  .Greatest  aRreeahlenes" 

dis   bm  TTh"'^  ""  ""  '".^  ''"''"""  "•"'  "-  •"  "iff-^-n       ,! 
nott;  h  "'"  ""'""l'»'--""l"'K  M.  fact  there  is  such  a 

e"  m  ;,'  +  '"['r'"r  '"  "'^  ^^'""'-^  P«*'''™  "'  'he  peaks.     For 
^xam,,le,t    whde   the  curves   in    Fig.    XIIF  bear  scarcely   any 

tints  find  thetr  most  harmonious  partners  an.ong  the  bine creen 

eT'  "'.  '"  i'",*'^''"  '■"  "•■•"  1""'"  ••>^e  least  agreeable 
>et  we  notice  the  decided  tendency  of  the  plain  curve  in  the 
former  (where  the  tints  are  the  variables)  to'fall,  in  Lion  M 
he  dotted  curve,  nearer  the  violet-blue  pole,  particularlv  in  the 
red  and  yellow-green  sections,  and  the  curve  fnlainV  in  ,hl 
after,  m  which  the  shades  are  variables,  indicates  gener  out 
1-e    a_pr_eference    ,or    the  yellow,  e.g.  deci.ledly  in^reen  ^nd 

^^  M',*  t;ri„™,,„,  To„„,»  .s,.<,i«,  p,,,K  .S,H„,  V,,,.  „,  N.,  3,  ^  ,.„  ,„j. 
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purple;  and  as  to  a  comparison  of  I'le  former  with  tlie  latter,  it 
will  be  observed  that  without  exception  the  region  of  greatest 
pleasantness  with  the  tints  as  variables    is    fart!  er    from    the 
"  warm  "  clours  than  that  in  the  shade  curves.     These  observa- 
tions are  justified  by  an  inspection  of  the  summation  curves 
(Figs.  XXI,  XXII),  where  the  maximum    of    the    combined 
shades  and  colours  is  at  the  yellow  pole,  while  the  corresponding 
elevation  in  the  tints  stands  nearer  the  blue  section,  m.   in  the 
green.    The  plain  curve  in  Fig.  XXI,  in  common  with  the  dotted 
one.  has  a  peak  at  yellow,  while  the  maximum  in  the  one  moves 
to  the  bhie-green,  leaving  that  in  the  other  at  greenish-yellow 
The  relation  between  the  two  lines  in  Fig.  XXII  is  inversely 
similar— also  noticeable  in  the  green  section.     If  it  is  desired 
to  trace  the  phenomenon  through  the  fourteen  figures  similar  to 
XIII  and  XIV  It  will  be  found  that  what  has  been  said  holds 
generally:   „,  I'lgs.  V  to  X  quite  regularly;  also  in  XII,  XIV 
XVI:   and  iii  XVII  most  remarKably.     But  in  the  green  tint- 
curves  (XI.  XIII)  there  is  one  qualitv  which  is  so  decidedly 
partial  to  its  own  colour  that  it  presents  a  striking  feature  at 
this  part,  while  the  rest  of  the  outline  indicates  the  usual  change 
As  to  the  violet  shades  (XVIII),  in  their  choice  of  the  violet 
Itself  the  position  of  these  s,:condary  peaks  may  be  accounted  for 
by  the  fact  that  the  quality  is  alrea.lv  so  near  the  pole,  that  the 
difference  of  intensity  in  the  two  curves  is  overshadowed  by  the 
preference  for  other  contrasts.     This  mav  also  be  taken  as  a 
'u.cner  evidence  of  the  violet  approximating  the  polar  colour. 
( /  uU-  pp.  13.  17,  ,,s  ,„pr„.)    The  purple,  also  a  difficult  colour 
o  match   offers  some  ,nriatioii,  for  while  in  tints  with  colours 
the  ends  (red  and  purple)  of  the  spectrum  are  exceptional  (Fig 
M.\).  yet  „,  hig.  XX  it  is  the  centre  (green),  which  indicates 
such  a  peculiarly  ilecided  selection,  in  the  vellow-green  shades 
with  the  colours. 

Further  confirmation  of  the  observation  in  reference  to  shift- 
ing of  the  point  of  maximum  pleasantness  due  to  change  of 
intensity,  is  found  in  the  curves  for  complemcntarism  (XXXI 
to  XXXIX).  In  the  curve  for  shades  the  line  |)asses  the 
abscissa  between  t)  and  10;  in  that  for  the  tints  it  is  between  10 
and  1 1  :  while  at  the  imrple  section  a  corresiKMiding  movement 
IS  seen  in  the  tints  toward  the  blue.  In  the  cnrxe  for  colours 
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M<le  of  the  bl„e,  whereas"    H  /f         '  P'"'^''"'"^^^  on  the  violet 

's  not  evident,  thouRl,  a  comnariin  /d  '  . ""^  "■"'""  '°''  'l"s 
w"h  Figs.  XLV  and  VLVlTl  "'.^''"^  '-•"ves  for  yellow 
there  is  a  mino^T^l^^tnl^^^Z  ,T^  "'«  '"  the'lat.er 
there  are  high  p.o^™,^™;™  ;„"  ^erC^etlWr;:;  ""  '°™" 

whl^ir^;  i:-; ;:;::  r---  f;le™La.isn,  with 

XXXI  ,0  XXXIX  lirfe  to  to^n"'"""'-  "  '"'''y  "'  ^'S^- 
show  the  relative  po  it  „„  of  t^  ^"'^''-  "'"'  ^'='S""'» 
taries  in  each  of  t^rsries'h.ch  ''",'■■'  ""'  "'^  ^"'P'enien- 
abscissa-line  shows  the  co^",;:  ."e:  whlT""""''  ^' 
sent  the  distances  at  which  the  „,/  "  ''e  'he  curves  repre- 
absciss^andordinatesieLwn  ,1"'"  '"  '™"'  "'''"•  The 
itna  lying  to  the  le  t  of  '  col?  '""''  '*"''•  ^he  max- 
the  abscLvaxis,  wnet^seTfh  "!'""'  "'  "^='""  =">°-< 
Thns  the  greates't  cont^as  ToJ^  b/e^'r":,,:.?.^"™"  "''-v  '•'• 
■ng  upon  the  complementary  line  wWle  hA  \  '  ™"'  ''"• 
peaks  show  the  small  conL™'  Fg  xxxlt'l  "'  '7"' 
an  examination  of  Baker's  r„r,..     i         ,  "'"""  '"■<"" 

colours,  while  Figs.  XXX  I  "  ,  vvvm  ™"  '"'"''''""^  «''" 
present  work,  tints  w  th  ,  „^  .  V  .  "^  *=''<'"  '™"  'he 
XXXIV  and  XXXV  a  'in  ihr  '"'1"^"''.'  »•■"'  shades.  In 
'o  the  shades  w^h  the     n         ^'j!''""'".'^  g'ven  in  reference 

XXXVI.  xxxvn,  xxxvnrfxxMx  'l'V""l'''  '''"' 

s.ble  combinations  of  colour,  wifhh.,i  ,''"''  """"  "'^  P°^ 

The  examination  of  these  fig.  res  ^1^^""''  "'"  ""•'• 
tarism  leads  to  a  di.^cussion  of  some  of  ,1     T  !"  ""'P'^en- 
v'sionally  by  Profes.sor  Kirrchman;  /  '    o";'"'::'' ''"™  ^^"^ 
•■ons,  m  .so  far  as  our  exneriments  Tr.  "'^''  proposi- 

be  verified  by  our  results  Z^h  ™  "l'"^'""'  *"  •'^™'  ^"t"  to 
be  possible  tU  examin«itr.hT Ig'tr  T'^™"''  "^^ 
seen  that  some  of  the  rules  have  7^tS  '  .^'^"^  "  ""^^  ''« 
area  of  the  spectrum.  ^^o'Z^^^ZrZ' 1^,^'"'"'' 
•Kirsch         o.  »"riey  ot  the  curves 

P  J9  IJ.SI,  f<»rnotr       ""  «'"'«"")■  "f  To,™,„  StJJiell'pJJiif '£.';''~"V  No  * 
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representing  the  relation  of  tlie  complementary  to  the  maxima 
indicates  tlial  his  first  rule,  viz.  "  Our  sense  uf  sight  seems  to 
find  pleasure  in  coinbination  (of  two  components)  with  a  maxi- 
mum, or  at  least  a  great,  contrast  effect,"  applies  particularly  to 
the  terminal  parts  of  the  spectrum  (blue,  violet,  purple,  red, 
orange).  It  is  interesting  to  note  that,  while  in  those  diagrams 
which  represent  an  intensity  and  a  saturation  contrast  as  well 
as  a  colour  contrast  (T.  S.,  S.  T.,  C.  T.,  T.  C,  C.  S.,  S.  C.»), 
there  is  a  preference  for  less  contrast  of  quality — the  quality- 
contrast  being  replaced  by  contrast  of  intensity  and  of  satura- 
tion, in  those  diagrams  (S.  S.,  T.  T.,  C.  C.)  in  which  a  contrast  is 
confined  to  that  of  ((uality — except  in  so  far  as  there  is  a  differ- 
ence of  intensity  in  the  same  saturation,  e.g.  between  yellow  and 
blue  (I'li/r  infra,  p.  25) — there  is  a  uniformity  in  the  three  curves 
which  indicates  a  choice  of  wide  colour  contrast,  except  in  the 
yellow  and  green  with  their  adjacent  colours,  where  there  is  con- 
trast of  intensity  and  ([uality  but  not  of  saturation.  The  blues, 
violets  and  purples  make  pleasant  combinations  with  <iualities 
but  slightly  removed  from  the  complementary.  In  the  case  of 
the  shades  and  the  tints,  each  with  themselves,  the  maxima  in 
the  orange  and  yellow  fall  to  the  left  of  the  complementaries, 
i.e.  in  the  greens  (see  Figs.  XXIII,  XXIV).  whilethe  maxima  in 
the  greens  lie  to  the  right,  i.e.  in  the  reds  (.see  l''igs.  XXV, 
XXVI).  This  means  that  while  the  complementaries  in  these 
cases  lie  near  the  blue  pole  (at  blue  ami  violet-purple  resirectivcly), 
the  maxima  are  in  the  greens  and  reds.  Further  indisputable  evi- 
dence of  the  rule  that  "  intensity  contrast  may  replace  that  of 
quality "  is  offered  by  Fig.  XL.  showing  intensity  contrast 
in  the  same  quality.  The  curves  are  drawn  from  the  diagonal 
columns  of  numbers  in  the  tables  combined  to  give  Tables  xvii. 
xviii.  The  nlain  curve  stands  for  the  combination  of  the  shades 
with  tints  of  their  own  quality;  the  dotted  line  vice  versa,  viz. 
tints  constant  and  shades  variable. 

Kirschmann's  rule  7,  according  to  which  the  dogmatic  state- 
ment that  certain  colours  will  not  combine  with  certain  other 
colours  is  unverified,  is  corroborated  by  our  experiments:    for 


•  T,  »r(l  S,  in  the  previniu  article  I 
T.  uv\  .S,  were  not  used. 


syncinymom  with  T  and  S  in  this  f 
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while  our  2,556  different  combinations    are    verv    far    fr ,,. 

for  an  the  colours  (witli  themselves)  is  I2Z1?=  „«  2  •  th.  .,., 
series  are:  ^o        358-2.*  the  other 


s.s. 

s.  ci 
cs./ 

T.S.) 
S.  T./ 

C.  T. 
T.  C. 

T.T. 


613= 
-T--S66,6 

390; 
7g-=39o.5 


7769 
=3 

to 
6694 


337.7 

3S3.2 

=  291.0 


But  since  in  the  series  C  C    S  S    T  T    ,1 

less  (each  colour  with  itse  f W?,o    '  '•'.  ""'f '*  ™«  <^o""'">ation 

parison  ,vou,„  givrt  fl'ling"  '"  ""  ""'"^'  ""  ^-«  ~- 

•  f„,™„i„  of  T„™„,„  s,„di»,  P,,ch.  Series,  Vol.  ,,  N,  ,,  ,,  „  „,^, 
f2f^7] 
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:5- 

5:: 


c.  s. 

T.  S. 
S.  T. 

C.  T. 


;66.6 

/       24 

\    337- 7  _ 


t6.27 


T.  CJ 
T.T. 

C.C. 


\     353-2 


24 

29[.o 

23 

23 


-14.71 

12.65 

-15-57 


These  figures  lead  11s  to  the  conclusii.'.!  'liat  colours  of  equal 
intensity  and  of  high  saturation  do  male  combinations  of  marked 
agreeableness,  far  surpTS'ing  combinations  of  either  less  or 
greater  intensity  and  01  less  saturation,  when  the  components 
are  of  equal  intensity  (i.e.  shades  with  shades  and  tints  with 
tints),  and  of  the  others  being  only  slightly  excelled  by  the 
colours  when  combined  with  the  shailes. 

But  it  must  not  be  forgotten  that  the  best  saturation  in  the 
Prang  system  is  far  from  being  a  full  saturation,  as  can  easily 
be  seen  by  comparing  the  Prang  system,  as  it  was  used  in  our 
trials,  under  ordinary  illumination,  with  the  same  Prang  colours 
illuminated  with  proper  colour-filters.  Further,  the  fact  that  the 
different  colour-qualities  in  the  same  series  (in  the  Prang  sys- 
tem) differ  in  intensity  is  a  matter  for  consideration.  For 
instance,  the  yellow  is  much  brighter  than  the  blue.  So  that 
to  say  that  the  above  figures  for  the  colour  series,  in  comparison 
with  the  other  series,  give  us  an  exact  indication  as  to  how  far 
"  colours  of  high  saturation  and  of  e(|ual  brightness  "  do  make 
combinations  of  marked  agreeableness  would  need  to  be  qualified 
by  the  condition  of  the  diversity  of  intensity  within  each  series, 
especially  since  a  survey  of  the  curves  for  this  series  (see  Baker's 
article)  will  show  that  the  most  decided  prominences  fall  where 
this  intens'  •  contrast  would  be  the  greatest,  which  fact  is 
especially  conspicuous  in  curves  for  red,  blue,  violet  and  purple. 

This  leads  to  a  consideration  of  von  Bezold's  and  Kirsch- 
mann's  proposition  that  "  it  is  not  in  the  combination  of  comple- 
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•l"ce  i„  this  directio  -I  '  t  7  '"'"  ^"'  P"*"'^'«  "*■ 
consideration.  A  glance  at  h.  ''°"''".  0"e  case  that  needs 
'">'»,  shades,  each^^"hth  ,',"":?, '"  "T  '"'''  '"''''  -'-"> 
curves  f„r  blue  fall  atTvern.f'r '''"''''' ™^ 
shown  i„  curves  XXXI,  XXXO  viYl?i>°"T'""""">'  ("'^o 
point  we  find  the  greatest  intenJ;v  i  ff  ^"  ""'  "'"''^  ="  ""s 
it  seents  reaso,,abfe  to  ,pn  ,se  hJ  1  f'''  ""'""  '^^''  ^"'". 
helped  to  fix  the  n,ax°maT,hi  ''u""'  ""^  ''Sh*  contras 

at  a  short  distance ""e^n  i  '^^L  /'  7'""  ""'''  '=""" 
surmise  is  verified  by  a  s„r  ev  of  „  ~™Plementary.     This 

of  the  complementary  and  h?„/  """I"  ''""""S  "-e  relation 
of  intensity  uC',  ^  t^^'lZ'^'^^f'^  ''  '  "'«"-« 
Consulting  these  curve,    1.!         *     ^     ^-^MV  to  XXXIX). 

din,inishe,f  intrsi,™  ":,  a.fe  strr"  'T-  ^•^"°^^-  "^'''^  '" 
higher  intensity  (either  a  s^LZT^  """'"""''  "'"^  "  h'"'  <>' 

tially  climinati,,g\he  intensTv  conl  "'  <  '""  '"'''^'  """^  P"'" 
the  blue  in  the  sfries  o  fryt  "  T '  T":  ""=  ''""''  ^"'' 
above  be  correct  we  should    xnect'e  '"""  ""'  ''""  '='i<' 

tance  from  the  complen  e  ,rv  ,  ^  "'"""■'  '°  f^"  «'"«  dis- 
curves  XXXIV,  XXXTO  XXXV  n''  ff  '^  ''^  "^^  "^^^^  *" 
LXII).  The  same  win  be  obs™!  in  in  ""  •^'^'-  ^'^• 
the  intensity  of  the  yellow  i^in/„  °"=  '^'■'"  '"  "hich 

i'hed.  i.e.  i,   those  wite'le  I  "  "\"""  °'  "'^  '""^  ''i-"*"- 

the  yellow  of  the  sat,  ra  ed  X,',"  '"  ^''""-^  '^  ^™'I'"«'  -ith 
contrast  in  this  case  i    increted  h^     Vu  ""'■     "^''^  ''"'''"ity 

two  colours  in  the  a^  S  ' t?  p'^'*  v""'' ''^'"■'™ '''^ 
XXXIX1      Tn  .I,-         ™,'*"es   (see  Figs.  XXXV    XXXVI 

andT^Lrerse'":,  im'eVs^V.^rrbr  'T''^  '"  '•"''^^'- 
contrast,  decreases  the  ',Tr,t  n„  J"l'  "''""^'^  "'<'  ""'"''ity 
towar,!s  the  bright  7rcv"^,L'"  ^"^  f '^«'  "^e  one  (tin,) 
corresponding  dark  grej  f  ''''"^'^   '°^"'-'»  the 

'"-.h  in  this  case  i.  will  be  ^::!Ji'.^a:^^T^ 


.™  ^.-ippi  \,nuarenom  Colour  r^-*  ■       ."'*■•  '■  -".s-     see 
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noticed.  It  has  been  suggested  tliat  the  contrast  of  quality 
might  be  observed  tu  intensify  the  saturation  of  tlie  components, 
or  at  least  to  nullify  the  contrary  effect  of  the  intensity  increase. 
But  the  slightly  e.\agger.ited  condition  of  contrast  exhibited  in 
the  following  e.\periment  where  the  saturated  colours  are  used 
will  serve  to  show  conclusively  that  the  effect  of  decreasing  satu- 
ration by  intensity  increase  far  exceeds  the  opposite  tendency  of 
quality  contrast  with  these  particular  colours.  On  a  saturated 
blue  field,  0  inchi-s  by  3  inches,  place  two  isosceles  triangles  of 
a  saturated  yellow,  their  bases  coinciding  with  one  end  of  the 
blue  field,  and  their  apices  falling  at  the  other  extremity. 
Between  them  a  tri.mgle  is  formed  of  the  blue.  The  phenom- 
enon is  well  observed  if  one  struid  at  a  distance  of  10  feet  from 
the  figure.  I-'roin  such  an  experiment  it  will  be  seen  that  the 
narrow  portion  of  the  blue  has  become  darker  and  less  blue,  and 
that  the  corresponding  portions  of  the  triangles  of  the  comple- 
mentary colour  are  brighter  and  less  yellow. 

Figs.  XLl  to  LVl  are  curves  (tints  with  tints,  and  shades 
with  shades)  drawn  from  the  average  of  the  three  horizontal 
columns  whose  totals  are  seen  in  Tables  xix  to  xxvi.  1  !nls 
it  is  seen  that  Fig.  XI-I  represents  the  power  of  agreeable  com- 
bination of  the  citlour  red  (no,  j)  in  company  with  I  ;ui,l  3. 
Here  the  unmistakable  pleasantness  in  the  combination  of  red 
and  green  in  the  tints  and  in  the  shades  corresponds  to  the  result 
obtained  in  the  former  experiments  with  the  tints  ami  the 
colours,  and  shows  virtually  no  change  from  the  curves  repre- 
senting each  of  the  three  reds.  Orange  also  combines  most 
pleasantly  with  the  greens,  but  the  |)eaks  are  not  so  marketl  as 
in  the  curves  for  red.  while  there  is  al.so  a  secondary  prominence 
indicating  some  agreeableness  iti  its  combination  with  the  red. 
The  yellow  is  more  indifferent  in  its  pleasantness  of  combination, 
for,  as  in  the  case  of  the  colours  with  the  tints  and  the  shades, 
the  curves  extend  irregularly  over  the  whole  field,  with  a  prefer- 
ence for  yellow-green  and  red.  The  curves  have  no  high  peaks. 
Nevertheless  they  cover  a  larger  surface,  that  is,  although  the 
preference  for  certain  colours  is  nr,t  so  pronounced  the  general 
agreeableness  is  greater.  .\t  a  cf)nsiderable  elevation  the  indica- 
tion of  the  power  of  agreeable  coml)ination  with  a  wirle  range  of 
other  colour  qualities  is  in  direct  contradiction  to  the  above  ineii- 
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t.on  ot  Baker  .  resulis  ,n  reference  to  the  same  ,,uesti<,n  * 

-More  general  and  more  conclusive  results  may  be  found  in 
an  exam„,at,„„  of  the  Summation  Tables.     Incl  ,r       i 
^msel^yenjnv  stands  without  a  peer  , Bakers  C.tbu„ui 

"*    'he  w,^rr'ten       '"■  "\.!'i'""'"S  "IH-n  Baker's  results, 

c    tne  «,rd      velhm-green. 't     Since  we  are  in  this  article 

de..hng  ,v,th  a  greater  variety  of  combinations,  in      1  ich  the 

w:,.;"„i",T    '"',;;,"  ""'■■".-  **. ,-. 

)■.«...  ,,.,a„i„„  ,4„~  r;,  £,■„'"■ ,:'  ,""'"■'■  •"* 

uh.vi,  .1,    1  .    .      *•  ■    ■  7^     Ihoujrh  m  the  four  seres  in 

conclusions    are    less     i"    k    to    ,  r'"    '"('■'"■      "^'"'^ 

^^  they  rest  «P»r.j;^'dif;;;e:;';,:;;,:-i;;,,:;u  hi^r: 

rec  o"ni::1b:"'T,r'-  \''"'  'I"''-  L'-""  "--  -mbh^tfo  s. 
reckoning  the  most  pleasant  judgments  tn  .luplicate  the  num 
l>er,  and  retuembering  that  the  colour  series  was  re„e!ted  ZT. 
were  .,6,09.,  j„dgn,ents  ,uade.  of  which  39,W5  we  e  rl  ded 
as  choices  (pleasant  or  most  pleasant).  recorded 

.It  IS  important  to  com|,are  these  results  with  those  of  Miss 
Chowns  investigation  with  greys  and  colours,  where  ellow  and 
green  are  decidclly  in  the  miniimim.  With  t  e  n,l  tion  U  ^o 
«  ,y  this  ditrerence  .slinuld  be  found  Miss  Chow"  ,1  f  ™t"are 
full).  She  says.  Perlm|,s  yellow  ami  green  are  preferabL  ?n 
combination  with  other  clours  because  thev  areros^TnH  ff       . 

•Op.cii.,  pp.  S3,„d  jj. 
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hedunic  tone."'  If,  however,  this  be  the  explanation  it  may  be 
difficult  to  account  for  the  fact  that  in  the  results  with  colours, 
shades  and  tints,  these  (jualities  "  emotionally  indifferent  "  form 
highly  pleasant  combinations  among  themselves  (see  Baker's 
curves  for  green  and  yellow;  colours  with  tints  and  shades, 
Tables  ix  to  xii;  and  the  summation  curves  below).  But 
again,  the  intensity  contrast  may  account  for  this. 

Turning  to  the  description  of  the  figures  in  hand,  we  find  that 
curves  for  yellow-green  and  blue-green  arc  similar  to  those  for 
yellow,  except  that  in  the  yellow-green  curves  the  preference  for 
the  yellow -green  has  moved  towards  the  yellow,  and  in  the 
shades  the  selection  of  the  red  is  more  pronounced.  .\  very 
noticeable  feature  in  the  curves  for  blue  is  the  fact  that  they  are 
very  inharmonious  with  the  violet.  In  the  curves  for  violet  the 
maximum  falls  in  the  yellow-green.  It  may  be  noted  that  the 
violet,  as  observed  when  the  full  saturation  is  used  with  tints 
and  shades,  is  here  also  an  exclusive  colour.  Purple  combines 
very  well  with  yellow-green,  and  in  the  tints  with  the  tints 
also  exhibits  a  tendency  to  combine  with  the  orange. 
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(crsily  of  To-^ntoStudiw,  Ps)ch.  Sefies,  Vol.  11,  No.  2,  p.  12  (94]. 
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Victtine  the  r„r.     ^  !'f' ^^l"!'  combination:,  witi,  one  another. 

.0  a  s  , ,"  het;:;  "'"'^'fr^'^  ^'"-'^  <"-™  divi.0,,3 

i«,  best  with    h  !  variables,  we  see  that  red  harmon- 

besideviolet,W,;o    pnri      itn"''"''  "'"T'  ""''"'  '"^«'' 

tint    it    combine      "v  H       it       tVif 'T,,r"' ,f  ■''  "'T'^  "'*  =" 
with  the  red-   =„.!     I  "    "'"    ""'    I'armonize 

TAT      The  bner,  •      '"■"'"?'?  "  >-^"™-R'-«n  "o-  .0  (Fig. 
I  A  .      I  he  bh,e  ,n  thi.  senes,  l,ke  that  in  the  colours  with  the 

variable.    In  both  cases,  as  also  in  the  tints  with  the  saturated 
colours,  ,t  cannot  be  combined  with  red.     There  seems  to  be 

•Cf.  1  nivmiryofX.ronloStudi,:.,  P.rch.  S.ri«    II    ,78, 
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consistency  here  with  our  previous  rcstiUs  in  regard  to  the 
purple ;  for  the  green  and  yellow  w  ith  their  nearest  neighbours 
arc  its  most  friendly  companions,  while  dislike  usually  accom- 
panies its  combination  with  violet,  red  or  blue. 
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As  curves  for  tliree  qualities  added  together  liave  been  made, 
giving  the  .ilxjve  results,  it  would  be  well  to  represent  by  dia- 
grams the  total*  power  of  harmonious  combination  of  each  shade 
with  all  the  other  shades,  each  tint  with  all  the  tints,  and  simi- 
larly the  series  S.  T.  and  T.  S.  Figs  LXV  to  LXVllI  are 
drawn  from  the  totals  in  Tables  .\iii  to  xviii,  and  hence 
exhibit  the  relative  agreeableness  of  each  quality  when  passed 
through  the  whole  series.  For  instance,  Fig.  LXV,  display- 
ing the  shades,  verifies  in  a  general  way  what  the  particular 
curves  showed  in  detail,  viz.  that  yellow-green  under  these  con- 
ditions is  the  most  highly  agreeable,  while  there  is  also  consider- 
able pleasantness  in  the  red-purple  section.      The  next  figure 

•  *■  Toul"  comes  of  lhi<  paper  corretpond  to  "  summation  "  curves  of  the  previous 
one,  while  the  curves  representing  Tables  MVii  to  xiaii  of  this  paper  are  called  •'  sooi- 
■wlion  curves." 


I    I 


Hakiiek 


COLOUK.S    WITI,    TINTS   AN,,   SlU„ES 


31 


each  c,>l„„r  win,  ,|,e  shades   a^  I     "■   •"•^"'"'^: '""'WnatHm  „f 

'■""s,  while  Tables  xxviii   xvv    '  ,"'  l'''^^'^"'  «>"''.na- 

Plwsani.    In  „r,ier  that  itV„..  ,',     ■^"  '"?     ''  ■""'"•'  f""'  "'«  •""■^t 

shades  wi,lMin,rr,  I  ,,+  rr""''^"  '"■■"^^''  »«"  '^  <'>^ 
••""1  -wviii  ,|cal  wile,!,  ,'  "■'"'  '''••"'''•  "T"'"'*  "■''vii 
=n.l  enable  us  ,„  «  a  t^  ,K  ""  ^■"""""^■•'  """  ■'■™-'-s. 
each  shade.  Thns  i,  ]  e"  ,  '  ^  '  ","",l''"-'"''  c  a^reeahleness  „ 
>;enerallv  acce,,,ahle  ^  t  1;; !  ""''  '"'  ""'  ""''^'  ^'"''^  -  "'>' 
"  -  relativelv  „,.,s'  1^"  ^1"''  ",""'"  ''"'''■  ™'l  'h^' 

»^-.,.  I,  is-.is,,  „.Se  h '  iie'^vd:;;"''  -""  '"^  ^-^i - 

Rreatcs.  ,„„„ber  of  ,,ie.„an,  ,•     ,,       ""  '"  «'^'''"  l"-"enls  the 

""-  Pl^san,  When  I^Sd^ ^  hZ'^r^'r  w'""""  '"  "^ 
""x  gue  a  convenient  survev  ,  f  ,      I  ,,  "'''"  -""'-^  -"""I 

similarohservation  ns.n  "7  '"  '*'•■'''  '"  "'^  <"««•  "here  a 

TnWes  xxvii;";™,  wi^t,,;"'^ ''^  ■■r"^  -^  »"'?-->"  "f 
•he  con.hinations  of  the  cnlo,  A  v  ,,,,';"  .■'"  '''""'*  "'■•«  "'''1-^  " 
i<  ••>  preater  number  of  1,      ,      ^     '  """  *"''  '''■•"'"+  ""ere 

-he  cnn,binatiro!^/al  :;;d  .rnr'^v:  ""i:  '"'  "'"'"'  '"^ 
tints  have  the  advantage  ,!!  ,h  .  '^'''  """•  ""'"^'ves  the 
nuniber  of  "plea  an,  "e"  '^  u^  ^^'-  """  ''•  'he  total 
that  for  the  ZlTc.f^^''''-'"'  '"'  "''  ""'*^  -  ''•■'3-'.  whilst 

res'hs'^f'^;^  :;;:;.,::f  t;  rr  ■- '"^  -"'^ "'-"  -"e  total 

horizontal  col„„,nl"w    th    p'ZnZsrof'   "'1  It""^'      "^^ 
£:^ni..ri::e^:Ct:^----.^^ 
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is  inferior  lu  (lit  ..raiiKc-yflli-w  ami  tin-  (jrccns,  its  greatest 
pleasantness  ai)pcaring  in  yello»  Kreen.  As  a  matter  ui  fact, 
the  only  exception  in  this  series  is  that  of  the  blue  green,  the 
maxiniiun  iwing  with  another  saturation  of  its  own  colour,  lo 
the  fact  of  vellow-green  an<l  blue-green  being  most  harmoni- 
ously combined  with  tliemselves  there  is  no  analogy  ni  the 
exiicriments  in  the  colours  with  the  tints  and  shades,  nor  m  those 
of  the  tints  an<l  shades  each  with  themselves.  In  every-day  life, 
greens  of  different  intensity  and  saturalion  occur  frequently  sule 
by  side,  as  in  exterior  and  interior  house  decoration  and  m 
costumes. 

Each  periiendicular  cohiiim  records  the  number  of  jmlgnients 
in  favour  of      int  as  constant  with  the  shades  as  variables,     lor 
instance,  al-     ugh  when  the  violet  is  a  shade  we  find  the  number 
of  judgiiie    s  in  favour  of  its  combination  with  yellow-green 
lo  be  I  ?2.  yet  we  see  its  aestiietic  value  increases  almost  J.i  per 
cent,  (to  ifo)  when  it  is  used  as  a  tint  with  the  shades.     It  is 
even  more  pronounced  in  the  "  most  plcasimt  "  'fable  xxxii. 
When  saturated  colours  in  combination  with  shades  were  under 
consideration  we  found  that  orange  and  yellow  had  the  pref- 
erence, and  when  colours  were  combined  w  itli  tints  the  gre-itest 
agreeableness  was  at  blue-green  and  violet.       But  at  present, 
when  we  combine  shades  and  tints  with  one  another,  we  find  the 
maxima  at  yellow,  yellow-green  .ind  bhic-Rreen.    The  orange 
shade  agrees  to  some  extent  with  its  own  tint,  but  appears  best 
in  company  with  the  yellow-green.     .\  similar  statement  may 
lie  made  regarding  the  violet  and  the  blue.    The  purple  has  the 
maximum  at  the  yellow-^'rcen,  while    it    docs    not    hann.inize 
with  itself.     No  comparison  of  these  cases  in  which  the  qualities 
combine  well  with  themselves  can  be  made  with  the  corresiwnd- 
ing    totals    in    Tables    xxv  ii    to    xxx.  because    in    Tables    xni 
to  xvi.  from  which  they  were  taken,  the  numliers  which  repre- 
sent identical  qualities  were  ignored,  on  account  of  the  same 
colour  in  the  same  intensity  not  forming  a  binary  combination. 
These  tables  have  been  diagrammatically  represented  in  Figs. 
LXIX  to  XCII,  where  the  movement  of  the  maxima  and  the 
relative  aesthetic  values  of  qualities  may  be  more  easily  followed. 
The  S.  S.  curves  are  drawn  from  Tables  xxvii  and  xxviii.  the 
T.  T.  figures    from    xxix    and    xxx.      The    remaining   curves 
[276] 
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](  read  lioii/()ntall>  llic  labie  sliuws  S.  LOnalam,  f.  \..nable  ;  i(  vt  rtua,  \ 
vice  \erba. 

\\i'  have  alrcaily  explained,  when  describing  cinr  niellinil  "l 
experiment,  thai  in  the  instructions  to  tlic  uliservcrs  il  wa' 
emphatically  stated  to  be  essential  to  the  success  ni  ilie  csiit-ri- 
ineius  that  they  should  abstain  from  any  aswiciation  01  tlir 
Colours  under  examina'ion  with  iwrsons.  things  "r  cm'uI'. 
It  is  needless  to  ask  why  a  certain  sensation  or  combination  of 
sensations  is  accompanied  by  a  certain  aesthetic  lone,  t.n  t" 
attempt  to  answer  this  by  stating  that  the  feeling  01  like  i.t 
dislike)  is  assiKiated  with  a  sensation  in  another  field  woidd 
simply  be  to  shift  the  problem  from  tlie  first  Held  to  the  sccoiiil 
and  then  to  lie  confronted  by  it  in  another  form.  If  it  lie  said 
that  the  reason  one  prefers  th"  colour  orange  to  that  of  violet 
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l>een  similarly  ,^!l„i       I'«f"ences  ,o,  «rtain  clours  have 
^enso  of  smell    .r'tfirh     n      <[  '"'^  "'""""'  •"'™™'  '"  "- 

-'■ 'Sits  ;;?"■" -*-"™-= 

mean,     t|„,       L,',     ,"''•""  ""'^''      '■•'««•.     i'^  .mother.      Ih,.- 

'eans     that     the     feehnff-tone    accompanvinu-    the    -ensnti, 
>M.er.enee,l  ,„  prnno„„cin,.  certain   sv  lahies  has  it.   '"n 


I 
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respectively      A  similar  difficulty  confronts  him  who  would  say 
either  that  on  accunt  of  unpleasant  associations  yellow  .s  not 
pleasant,  or  that  the  pleasantness  of  orange  is  due  to  the  tact 
that  that  colour  happens  to  be  the  colour  of  the  fruit,      tirst,  it  is 
not  only  untrue  that  the  golden  sun  is  unpleasant,  but  also  is  1 
false  to  say  that  yellow  as  a  component  in  combinations  is  not 
„(     Rreat     agreeal.leness.       This    is    shown    by    experiment. 
Second,  who  would  assume  that  the  orange  colours,  tmts  and 
Shades  as  combine.1  ,n  the  sunset  derive<l  their  Iwauty  from  the 
eatiuK  of  tlie  orange?     .\nd  again,  if  "the  taste  for  colour 
must  all  lie  originally  referred  to  the  habits  of  our 
iriieivorous  aiu-cst(.rs.-+  how  can  the  fact,  demonstrated  by  our 
experiments,  be  explained,  namely,  that    not    the    colours    ol 
riiKued  fniits.  hut  the  col.uir  most  fre(|uently  met  with  in  nature 
-that  of  the  foliage  and  unripe  fruit   (yellow-green)-stands 
l,ii;hest  in  aesthetic  v»Uk  when  shades  and  tints  are  nse.1    as  is 
strikingly  indicated  in  the  summation  curves  LMX  to  .XLii. 
These  figures  also  show  that  the  reil  (in  c.mihinatious  consisting 
nf  shades  and  tints)  is  most  frequently  selected,  when  combmetl 

with  the  green.  ,  ,      ,       . 

It  pleasantness  of  a  colour  is  to  he  accountc.l  for  by  its  prev- 
alence. siip,-.rt  mav  be  found  in  the  facts  of  nature.  Though 
(he  iwrsistence  of  a  col.uir  may  become  wearisome,  when  a 
limilcl  iieri.Hl  of  time  is  coiisidere.l.  as  when  one  contiim- 
ouslv  gazes  at  a  particular  colour-combination,  yet  it  will  be 
found  that  the  cmiinoii  colours  are  generally  acceptable,  rius 
is  not  so  surprising  in  leierence  to  colours  when  we  remember 
that  It  also  applies  to  other  assets  of  life.  It  is  said  that  we 
like  what  we  know  best. -the  familiar  tunes,  poems,  scenes  and 
people  The  results  of  our  exiJerimciits  show  that  so  far  as  the 
atTective  (|ualitv  accompanving  colour-combinations  is  concerne<l. 
the  oinnipresen'cc  of  vellow-green  in  its  various  shades  and  tints 
,„  tlie  f..li.U'e  is  i""s<  '"Kl^b-  appreciated.  The  prevalence  .>! 
vellnw  Ml  the  sun,  the  stars,  .and  in  the  complexion  of  a  great 
part  of  the  luim,in  race  is  in  harmony  with  the  high  degree  m 
pleasantness  of  that  colonr-cpiality.  while  the  incessant  appear 

•  tw,  lhV„  00  .il  I  if.  XXXVII,  comlii.iali..ii  curve  f,.r  Baloralol  collars  .ill 
r,,,„,4  ,'  T«V.n'o  S."<ii".  l'«ycl..  S«i'-  "■  'S3  .»4,  fo.  colours  -i.h  „o..  »,1  .,,1. 
'*'"''t"i:>.ni   Mi™,  7»-  (-..tar.SV..,.      /'<  <"i{,«  i„ddrr;hpn,„l,  |>.  jSi. 
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ances  ,>f  orange  in  the  sunsets  and  i„  the  ,  j«>,e<l  grain  are  .mi 
vers^Uy  agreeable.  1,  is  true.  h,»ve«r,  tharan  fuch  com,^"  ' 
■v-ns  mvolve  n,.t  only  quality  of  colour  but  an  infinite  vaZof 

«  .»  .nterest.ng  to  observe  the  relation    of    agrceableness  a„H 
frequency  of  occurrence  not  only  of  certain  colot^b utT^^^^^^^ 
b.na  ,ons  o.  such  colours  as  yellow  and  blue  in  thHk    l;f  s       ' 

.easantness  of  thrlZL;;'  ,::iZ^"X  ^'^ -^ 
I"  NH  and  xxvii  tox.v.tii.)  1  ^ee   i aupe-,  i.v 

W  hile  cn-ves  XXXI  to  XXXIX  represent  the  relation  of  the 
™^.n,a  o,  pleasantness  ,0  the  co.npline.n.r.es.  it  t  ye"  ie  ir 
^ble  t,  combine  these  curves  i„  such  a  .vav  .,,  ,0  be  able  to  co,^- 
«.  he  d.fferen,  series  with  regar.l  ,0  this  relation.  ,1  a  is  we 
e  „  ,li„?r  7"  ':''"''""  fy  "-  '■'•■•'"Res  n,  the  n,axi,u  cor 
re  xmd  „sf  „  the  intensity  changes  thn.u^.I,  ,he  live  series  from 
imts  with  thenisehes  through  C.  T     T  C     C  C     C  S     S  C 

u;c'';r™r:;s':h """'""%  i"  "''''■  ^^'" '« cxvi  each «; 

e'seres     T,     ?  "™  "' u"  '*  ">'""^-'l"»li«ie».  -hrough  the 

IdnT       ;  ,7!V    "","'''  *""""  ""^  ""'"'  '"  "'e  colourniani- 

f.     ncs,  at  which  each  nia.nnun,  „f  the  different  series  falls, 

» .  lie  the  ordinate  shows  the  intensities.     The  perpendirular  line 

t1   ":^rvr  dT'^f  """""'-^  i'"^  ""^""'"  "'  •!'-' "'Plen 'em 

c  cur>e.  theietire.  not  only  exhibits  the  rel.uivc   K.sitions  of 
the  maxima  1,1  the  different  intensities,  but  also  their  relation 

m..rked  thus   (,,).  whilst  lesser  proininenccs  .-.re  niarke,!  thus 

(I)   Curve  .\CIII  shows  us.  i„  rv^^-,|•d  ,„  re,l  nunilH..,-  ,    that 
he  complementary  falls  i„  ,l,e  bhie-green  t,...-,rd  the  bin     l.d 

M    he  maxima  ,n  the  rtve  series  are  situated  as  ,V ws  ^ 

the  tints  with  themselves  the  maximum  is  at  ifreeii  •    when  the 
o^^rs^re  combined  with  the  tints  it  shifts  t.nvard  tH:  ^  l.!  ^ 

purple  rr  red.     [„  the  colours  with  thcmseKes  the  nnxi,„n,„ 
.-  agam  in  ,  le  yellow-green  shifted  in  the  direction  of,," "         ' 

am-  ';:;!;"'"  \  ^'""'^  '"  -"^  >-^"""   --if  iwitl/ininlr 
".ax.ni.,  ,„  the  green)   in.hcatino  th.it   the  change  of  inlensitv 
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(run  series  to  series  is  compensated  by  the  movemeiil  (rem  the 
(lurker  Kreeii  to  tlie  lighter  yellow,  but  the  next  move  in  the 
shades  with  themselves  takes  us  back  to  our  starting-point  in 
the  green.  This  lonipensation  may  be  seen  in  tlie  two  followinK 
figures,  which  represent  the  reds  of  numbers  2  and  3. 

(2)  In  the  three  curves  for  tlie  orange  the  maxima  ot  the 
first  correspond  very  well  with  those  in  the  curve  for  red  but 
there  is  an  apparent  clianRe  in  the  other  twn  (l-igs.  XCVU, 
XCVIII).  in  the  latter  the  finest  combinations  among  the 
colours  with  th  ;lves  are  found  in  the  violet  and  purple,  ^1 
tendency  tow:  .  these  colours  lx:ing  already  indicated  in  Fis- 
XCVI.  Hot:-M:.,  a  ({lame  at  the  original  curves,  in  Bakers 
work,  will  sh  .v  that  there  is  not  a  great  difference  in  hciRht 
between  the  peaks  (or  the  violet  and  those  lor  the  yellow-green. 

(3)  The  three  curves  for  the  yellow  show  a  wide  range  of 
selections,  with  a  prefereme  for  the  red,  purple  anil  blue-grcen 
sections.  There  is  an  exception  in  the  tints  and  shades  with 
themselves,  where  there  are  no  marked  elevations  in  the  purjile. 
In  the  colours  with  themselves  there  is  a  decidc<l  prcfereiicc  for 
the  blue,  but  in  the  colours  with  the  shailes,  and  the  shades  with 
themselves,  the  niaxinu  arc  in  the  yellow  and  yellow-green 
respectively. 

(4)  The  three  figures  for  yellow -green  .show  a  transition  troni 
yellow-green  in  the  colours  with  tints  to  red  in  shades  with  them- 
selves. In  the  comliinations  of  tints  and  colours  there  arc  high 
prominences  at  Ixith  the  red  and  the  green,  hut  in  the  saturateil 
series  the  highest  |x'.-iks  stand  at  red  red  and  yellow,  respectively, 
for  the  three  curves.  Ilie  fourth  series  has  greater  diversity. 
The  shades  with  themselves  have  two  points  of  great  pleasant 
nes.s.  viz.  red  and  yellow-green. 

15)  The  zigzag  lines  for  the  lilue-Kiecn  in  the  two  figures. 
CV  and  CVII,  are  due  to  the  i|uality-contrast  in  the  tints,  c.il-mrs 
.ind  shades,  each  with  themselves,  being  repLlccd  by  the  conrast 
of  intcnsitv  in  the  series  tints  ami  shades  with  the  c-I.iur-. 
Whilst  the  line  for  the  maxima  in  the  middle  blue  ( b'ig.  CVII 
does  not  have  the  s;ime  shape  as  those  of  the  "dicv  twn  hh-.c. 
yet  a  line  ioining  the  iioints  of  high  preference  would  tescniblc 
them.      The  great   plr:)s:intne>s   in   -fries   four    ( C.    P.i   at   the 


\2W] 


:z.s:ti::xz-  ■"■  - ■  ■ • '-'  '•>- 

inmi.       (See  discussion  above  in  relrrr,,,-,.  ..  ■ 

'■""■cs  for  blue,  p.  ^5.  rule  ,")  '  "  '^•»"P'n"«nUry 

17)   The  triauEular  features  remain    in    llie    ,.i,il..    , 

rS)  Jn  reference  In  ,he  cur,es  for  purple.  „  ..b.ervc  .hit 

f."t:-:",:^eL:::'^r::n"^ e.,rp„rp,e,„en,a.in,a 

In   reference  to  the  rela.i,>n  nf  re,l  au.l  jfreen   a   serie.  „f 
,^r,n,en^  upon  ..o  "  colour-bli„,,  ••  ..rsonrn.,:  be  "     ^  H 

c ':  n^'Ti:i';':i"'^-"'''T  "••  •■■""  ^-n-apparen.,;,:,,:^ 

McJironiates  «,tl,  the  neutral  zone  in  the  -reen      One  .Ib.erver 
0  ose  a  rosecolourcl  yarn  ,0  indicate  the  o^lon,-  of  Vh  \-   ar  sk 
K  other  „o,  ,hs,„„n,ishinK  the  red  flowers  fron,  the    o hate' 
f   no';    ,;T"T'['  •■'  "''"^''"  ''^'«'"  ™'  "->-■-  -"  "'"  '  e" 

..ds.ue  shown  ,„  curve  CXVII,  drawn  si.nilarlv  ,„  .ho-e    or 

'he  s,.ctrun,,  „  ,s  difficult  ,0  say.     .A,de  ,rL  the  ^ueMr^hv 
[28;) 
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certain  att«:ti\c  tDiies  acconipanv  certain  coluurM  and  their  com- 
binaticins,  we  ha\e  liere  the  problem.  What  is  the  coliitir?  If 
it  cannot  lie  demonstrated  that  two  normal  persons  lonkinf;  at 
the  same  coloured  card  inider  similar  circumstances  and  calhnK 
it  hy  the  same  name,  e.g.  red,  do  really  see  the  same  quality, 
much  less  can  it  lie  shown  what  quality  other  persons  see  who 
act  and  speak  of  it  in  an  unusual  manner,  i.e.  whom  we  cdl 
"  colour-blinds."  V\'e  can  only  interpret  their  words  in  terms 
of  our  own  colour-experience.  If  their  rerl  and  Rreen  were  as 
our  gny,  we  niiKlit  expect  their  ch.)ices  to  corres|iond.  to  some 
extent.  «ith  Chown's  results  with  greys.  On  the  contrary  her 
maxima  are  deiide<lly  at  red  ami  blue.  If  where  we  see  red 
and  green  thej  see  a  colour  of  diminisheil  or  increased  intensity. 
we  should  not  l)e  surprised  if  the  cur\es  were  more  closely  to 
follow  the  figure>  .nlnive  where  difference  of  intensitv  is  evident. 
e.R  S.  T.  and  T.  .S.  (Figs.  LX\X\  t..  .\CII),  where  red  is  less 
pniminent.  The  selections  made  ratlicr  correspond  to  the  curves 
for  shade-i  with  themscUes  where  the  red  is  of  lliirh  value  (Figs. 

i.xix  to  i.wvrn. 
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SUMMARY. 

ever,  , he  cai.fU  ,,:',''';'■""':"''»  '»  •""•"""'-''•     H"w- 

I'cen  .li,ni,™ed    "^  ^  "'""  "^  ™"''-  "'  «""^a.io„  ha, 

v-^m.''\';it ;;:''",:!?';  ""■*  '"•"  '"">■  -"™-'  cni.,„rs  ,h, 

etc.),      (/,)    When   thp   .■...._  .■  ■        *  -I'-i'ies  »ith  lints, 

'•.-.an,,,he';i;t^:r: ;^^;:;;;:rt;;;^.---"^'« 

in  i-oours  tints  i,r  <I,-„i„  i.  ,     ■    '"^"""'''  '"r  instance. 

'■  in.-a,tx ::: ;::  „:r'r:  r^"V"-'-'-  -'^ 

KWn  ,in,l   re.1)      Th,-   ,;.,,,.'■.''■■*•■  '*'»efn   vell..n- 

>-^' ■  = .1.^  Jl  r:  :i,;r:;::- .r^'T- ""-- 

-wnis  t..  ,1,1,1  ,„   r,-,thcr  iln„  .  7  '""'   ^■'""•■"i"". 

ili.il  ""r  sens,.  ,„•  „„|„  ^        '    "  l^'r^-liirann  s  statement 

«i.i, ..  .n:::.„:.:f^;  r;:, ":;:;;', ^'T^""  r  ^""""™'-- 

'-  ■•  i-.t..     Kirs..hn,ann    is    ,         ',  ;:;'!::,.;;f  ","'"'"^<-  '" 
■"-f  |ile,is.nnt.t  ™"  ^'"•'"  'I'm'h.v  mtfrials 

4.  n,„.  „-ials  sh.,.  ...nohtsivel,  that   IWk„,je-s  phen,™ennn 
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tions  thriH-i'lu'iit  the  iliffeienl  series,  'riie  present  investigation 
(if  tilt  plicii'imcndM  Kiveh  cidiiiile  inlc.rniatiun  in  ri.iVr;ucu  tci 
liriicke's  ccii'tentiiin  tluit  "  sni:ill  ::Ueiv:ils  please  it  the  ilistribn- 
titin  .)f  intensity  and  the  .HtTerciice  nt  i|nality  a.rrespond  to  the 
natura'  etfcct  ot  shailnw."" 

3.  The  polar  sections  aiijiear  to  he  ytUou  adjacent  to  the 
green,  and  %  ioltt-hlne,  instead  of  yellow  or  orange-yellow,  and 
hliie  (as  in  -Miss  Baker's  paper). 

6.  The  {ircscnt  experiments  not  heing  confined  to  liiKhly  and 
equally  saturated  colours  as  in  .Miss  I'aker's  work,  hut  including 
variety  of  intensity  and  of  saturation,  may  he  applied  more 
widelv  to  practical  purposes,  thoush  there  is  yet  to  Ik  considered 
the  intluenre  of  \ariation  of  size,  shape  and  position.  These 
further  p...-iliilitics  are  now  beintt  investigated  in  the  Psycho- 
lotjical  Laboratory. 

•  Baker,  tip.  ri<..  p.   ;;. 
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■S  tools  until  ,S94      Haw  n       r    ,"■'  'u  ""  '''""'^  ^"''   "'6'' 

'■..w/c  sch..,,  ,Zy  n":::ir„i  r  's-^'::  ^h-^^'  '  "''^'■'  ■■•  '-^ 

ple..ng,hew„rkofthefirsty.ar,n  A  .A'l  •  '""'  """^  ""- 
and  also  writing  the  nrelin,in-,r,  rmersitj-  „(  -loronto, 

Methodist  Church  7^^^^^'"'"""  "  "■=  "■■"'»">•  of  the 
L-niversi.yi„Theoio„.and^  h  f'n  """  ''""'  ^'  '''"""^ 
-Pl.y.     The  year,  .S^-l     l^e  „"•"',   ■'''''"™""'  ■"  ''"'l"- 

--'y.  arte,  .hich  .>4ei^  V  r,pr 'It  h:'  '•^■^""■■"•^  ^"^  ■■" 

'I'.-pa.tmenl.,  of  l'hil„simii,.    Theol^-^v  ,'  """'">■  '"  ">'-' 

i"  '^3a.saliadT;;ij;7irA;J^\-':'  !^^.  Graduation 
f;>ilowed  by  a  fourt^n  mom  •  t.  ur  ,f  V""""i  "'  ■''"'"'""  "»« 
'">=■  'n  .905  I  obtained  the L'  "  ,"?■"•  •■■?'■?'  ^"^  I'aies-  ^ 
-"'^  in  Experin,en,al  P,y  h  t" ',  I  /  u'^"'  '"'  '"'^"^'' 
"  Theolosya,  Victoria  L^  t °  J 'n  I'"  "''r''"'' "^«''"^''='' 
Methodist  ministry..  The  teache  ^^^n  t,"'"  ""'"'""'  """  ">= 
l-vebcenprivile,,ed  t.^.Tjlr'r'rT'-  ""''"  "'■""'  ' 
Ki-chmann,  the'iate  Km  Pro  F  R  h'^"  """"=•  ''~'-  ■^■ 
"^     A.    H.   Abbott;  in  hn.hCh      Re  f    V    ''™''-   '•"    T"cy, 

I'oiitical  Philosoph3-,  Pr  ame  ,  '  .•"^-  "'  **=>"-•  "> 
(  hancellor  \.  Hurwash  Rev  IWv,  ,  '"i.,'"  '^"'"'"^y^  «"■■ 
Wallace,  Rev.  Prof.  J   Bu,,,a  ,,  ^''-'L^"-""'",  Rev.  Dean  K  H 

■^.-  >^';-;::i:t:u:^:s:r"^7"r"''"'  ■  ^-"°-'"-^  ^ 
iaiiic.  and  Political  ™o„  hy  r;i;?r;t-"-  v^^'-^'^^- 

^•■'^'n.t  for  ^;;S^ation  in  'the  ,na,V  h  f?'  '  "°"  '^«  '° 
present  thesis  on  -Colour  Aether"  ,-^;'.'"''  ''^y^'-'^ogy.  the 
I  ints  and  Shades,''  which  is  thtrf  V,  ,  ™'""'«'™>^  "f  Colours, 
"""   in    the   l'.syholoet'l    1,  '''™'-"  •'■'•■'"■  "P^-'-'nta 
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